I
t is well established that ethnocultural groups of migrants are associated with a differential risk of communicable disease, including measles, tuberculosis and hepatitis B. Global public health agencies 1 are now focusing on improving the collection of ethnocultural data to better define communicable disease risk in migrant populations to support community-level disease prevention and control.
In Australia, there is no national strategy to support the collection of ethnocultural data in communicable disease surveillance. Ethnocultural data refers to any data that identifies an individual's cultural heritage, background or affiliation, e.g. country of birth (COB); language spoken at home (LSH) or religious affiliation etc. In Australia, Aboriginal and Torres Strait Islander status is routinely collected in communicable disease surveillance. COB is commonly collected for most notifiable diseases, however other variables used to describe the ethnocultural identity of cases vary (Box 1). These data are collected either via general practitioners recording this information on the disease notification form and/or public health unit staff recording the data during follow-up interviews with individual cases.
Ethnocultural identity is a self-constructed phenomenon related to the many social and cultural factors that influence people's lives including migration status, religious affiliation, language, cultural practices and political ideologies. 2 Collecting valid ethnocultural data can be challenging because ethnocultural identity is not a singular and easily defined concept. Ethnocultural identity may change over time and it often changes
Improving ethnocultural data to inform public health responses to communicable diseases in Australia unpredictably over subsequent generations. 2 Therefore, Australian standards 3 for the collection of such data reflect the need for a multidimensional concept of ethnocultural identity, including several variables to ensure reasonable specificity and sensitivity.
Despite these challenges, the ethnocultural data currently collected during routine communicable disease surveillance have assisted in disease prevention and control in Australia. Collecting COB data, though limited in scope, has helped to identify a differential disease such as ethnicity or ancestry include self-determination of cultural identity and the ability to describe the ethnocultural background of non-Aboriginal and Torres Strait Islander Australian-born residents.
A national approach to ethnocultural data collection may enable the strengthening of disease control for atrisk populations. We recommend that surveillance of COB and LSH be maintained in New South Wales and considered in other relevant jurisdictions. However, the collection of data on ancestry or ethnicity for defining communicable disease risk in multicultural groups (above and beyond COB and LSH) is warranted in Australia, particularly as social and cultural practices influence disease risk, in combination with a variety of other factors.
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The collection of data according to the ABS Australian Standard Classification of Cultural and Ethnic Groups 10 in our routine communicable diseases surveillance would be valuable for estimating disease risk in generations of Australians that identify with particular cultural and/or ancestral groups. Denominator data would be available online from the ABS website via the population census carried out every five years. Estimation of disease risk related to ancestry would be helpful during outbreaks of notifiable diseases where transmission risk is associated with social or cultural practices, e.g. consumption of culturally-specific foods, cultural gatherings or familyrelated travel to disease-endemic countries. This type of information would help inform specific community-level prevention and control activity.
Further discussion is needed regarding acceptability, database development needs, resource implications and training required to introduce new variables into the routine surveillance of communicable diseases in Australia. The development of strategies to collect these data could follow existing best practice guidelines on how to implement, collect and use data appropriately on Aboriginal and Torres Strait Islander peoples. Consideration of enhanced surveillance of ethnocultural background could initially be given for a small number of specific diseases such as measles and meningococcal disease, which cause significant morbidity and/or mortality, where notifications are routinely followed up by public health staff and where socio-cultural practices may play a role in transmission. burden in recently arrived migrants or refugees, leading to national targeted prevention and treatment programmes for migrants emigrating from countries with high-burden disease, e.g. tuberculosis and chronic hepatitis B in South Asian migrants. 4 While COB helps to identify disease risk in newly arrived refugees or migrants, communicable disease risk related to ethnocultural group remains underexplored for generations of Australian-born residents. This is an important issue in a context where net overseas immigration increased two to threefold in the past decade, and second and third generation Australians now make up 20% and 53% of the population, respectively.
5
The ad hoc collection of ancestry data as determined by the Australian Bureau of Statistics (ABS) in a recent outbreak investigation in New South Wales has illustrated its utility over COB and LSH for defining at-risk populations for selected diseases. During the 2012 measles outbreak in New South Wales, ancestry data revealed that 21% of all notifications were associated with Australians of Pacific Islander ethnicity, and 17% occurred in Pacific Islanders with Samoan ethnicity. 6 This understanding enabled a quantification of the measles risk for this ethnocultural group at more than 50 times the non-Samoan population (notification rates of 189 per 100 000). 6 This led to targeted public health action, including vaccination clinics in churches and schools attended by a large number of youngadult Pacific Islanders, particularly for those of Samoan descent. Culturally specific and language-appropriate communication materials were also developed.
Foodborne disease outbreaks caused by the consumption of culture-specific foods are also common in New South Wales. 7 The utility of collecting data on the ethnocultural background of cases has been highlighted in New South Wales as it prompts the inclusion of ethnic food-specific questions into routine investigation tools. These specific food-related risks are inadequately identified by COB or LSH alone. To further explore which additional data variables might be useful to accurately represent ethnocultural identity, we used previously established surveillance criteria 8 to review commonly used variables. As shown in Table 1 , COB and LSH have conceptual validity, objectivity and are relatively easy to define. However, the inherent strengths of variables 
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Natural disasters and the regional response capacity
Over the last decade, the Western Pacific Region has faced various natural disasters resulting in public health emergencies affecting both developed and developing countries. Such events have ranged from earthquakes in New Zealand to a typhoon in the Philippines and a nuclear disaster in Japan. 5 The Solomon Islands recently had earthquakes and flash floods that had a major impact on public health systems.
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Such emergencies are often beyond the state and national governments' capacities, and regional or crossjurisdictional responses are required. Management of these events ranges from preparedness to acute-phase response and recovery, all of which demand financial and technical commitments. Natural disasters can turn into complex emergencies, especially in the presence of a pre-existing or growing burden of communicable and noncommunicable diseases. Risk mitigation and preparedness for such challenges at national levels can be achieved by regional efforts. 
Australian response capacity
Australia is a federation of six states and two territories, with national expert committees in infectious diseases and a national incident room but no equivalent of the US CDC or national field response capacity. To strengthen response to emerging infectious disease threats in the Asia Pacific region, the AusReady Facility was funded by the Australian Agency for International Development from 2006 to 2010. The facility was tasked to manage a database of experts and focus on outbreak prevention and preparedness, but it did not establish extensive partnerships with other networks, had a relatively low number of deployments and lacked ongoing funding.
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The states of New South Wales and Victoria have had public health officer training programmes. Currently, only the New South Wales programme remains. These programmes, while loosely based on the EIS model, offer broad-based public health and policy training but are not focused on infectious diseases field epidemiology.
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Further, state-based responses to local outbreaks are constrained within state boundaries, and rarely deploy staff for international response. The MAE programme has produced over 160 trained field epidemiologists, participated in over 300 national and international outbreak responses and established or evaluated a variety of surveillance systems over the past 25 years.
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The MAE programme is working well, with eight to 10 scholars being recruited each year into field placements, and it continues to provide some surge capacity to Australian and regional governments. Other than the limited capacity provided by the MAE programme, there is no national mechanism to harness and deploy Australia's skilled public health workers for international response.
Australian Response MAE Network
With many skilled public health professionals and a highquality FETP, Australia is ideally placed to contribute to the control of infectious diseases regionally. While Australia has response capacity for trauma and emergencies, there was no nationally funded mechanism for deploying qualified professionals for infectious diseases outbreak responses that cross national and international borders. In May 2012, at a national forum on field epidemiology at the University of New South Wales (UNSW), a critical gap in national and international field epidemiology response capacity was identified. 11 The momentum set at this meeting, with continued engagement of interested stakeholders into 2013, led to the genesis of the Australian Response MAE (ARM) Network.
The ARM Network was established by three MAE alumni to address this gap and to support Australia's regional responsibility and role in assisting in public health emergencies. 12 The The ARM Network was first used in response to Typhoon Haiyan in the Philippines in November 2013. Through the ARM Network, at least five field epidemiologists were deployed to assist with response to the public health emergency through GOARN. The ARM Network uses an operational model to identify, screen and mobilize experienced public health professionals with skills in field epidemiology, applied public health and outbreak response in the event of global, regional or cross-jurisdictional public health emergencies (Figure 1) . ARM members are connected through a private online network where deployment opportunities and other resources are posted. This network also allows discussion and feedback following deployment. ARM Network works with partners such as GOARN and Registered Engineers for members online network. Suitable candidates applying for field deployment are then referred to a partner agency such as GOARN, Australian Medical Assistance Teams or RedR for deployment. ARM Network will evaluate the usefulness of deployment to ensure continuous feedback and improvement.
Way forward
ARM Network offers an organizational model for FETPs and alumni in the Region to assist with public health and infectious diseases emergencies. Our experience has been that there is a large body of skilled professionals who are willing to contribute to surge response capacity, and ARM Network provides a mechanism for them to do so. The network's operational model has the capacity to grow and the scope may broaden over time. ARM Network provides the Western Pacific Region with Disaster Relief (RedR). ARM Network provides a focal point for Australian infectious diseases surge response capacity.
The ARM Network operates with the in-kind support of three institutions, linked by the common thread of FETP training, which recognizes the important contribution of field epidemiology to national and international response capacity. Stakeholders in the national and international public health community have been made aware of the ARM Network that is being formally launched on 16 June 2014. 12 To widen the engagement and awareness, a public website accepts requests from anyone with relevant skills to join ARM Network. 12 When ARM Network receives a request for assistance, a senior network member is assigned as the contact for the requesting agency. A call for assistance is sent to ARM Network members through the private skilled professionals who can support management and control of infectious diseases during public health and civil emergencies.
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The authors are the founders of ARM Network. Method: After notification of the outbreak, all health facilities on South Tarawa began reporting cases of acute diarrhoea and/or vomiting through the early warning syndromic surveillance system on a daily basis. Community awareness was raised and the public was encouraged to present to a health facility if ill with acute gastroenteritis. Specimens were collected and sent for laboratory testing.
Results: Between 10 and 24 July 2013, 1118 cases of gastroenteritis were reported; 103 were hospitalized and six died. The median age of cases was one year (range: 0-68 years); 93.4% were aged less than five years. Rotavirus was identified in 81% of specimens tested. The outbreak response included enhanced surveillance, community education, clinical training and changes to in-hospital patient management for infection control.
Discussion: This outbreak was the largest diarrhoea outbreak in Kiribati in five years. Factors that may have contributed to the magnitude and severity of the outbreak included high household density, inadequate sanitation infrastructure and a mass gathering -all increasing the chance of transmission -as well as limited clinical response capacity. The current outbreak highlights the importance of clinical management to minimize severe dehydration and death. Rotavirus vaccination should be considered as an adjunct to other comprehensive enteric disease control measures as recommended by the World Health Organization. K iribati is located in the Pacific Ocean and consists of one volcanic island and 32 low-lying atolls. Despite being spread over 3.5 million km 2 of ocean, the total land area is only 811 km 2 .
1 The population of Kiribati in 2010 was 103 058 people, with an average population density of 128 per km 2 . Almost half (48.7%) of the population live on the capital islands -the islets that make up South Tarawa and the atoll of Betio.
South Tarawa (including Betio) is a string of low lying islets that stretches 23 km from Betio to Tanaea (Figure 1 ). South Tarawa is less than 3 m above the sea level, with an average width of 450 m, has a total of 16 km 2 , of which 10 km 2 is usable. South Tarawa (and especially the islet of Betio) experience high rates of respiratory infections, diarrhoea and dysentery. High incidence of these illnesses have been linked to overcrowding. 1,2 Kiribati's routine childhood vaccination programme does not include rotavirus vaccine.
In mid-July each year Kiribati celebrates its independence with a weeklong national holiday. Celebrants visiting South Tarawa result in further overcrowding and increased pressure on water, environmental and food hygiene infrastructures. Clinical and public health control measures were implemented at the health facilities and in the community. Control measures included health promotion and enhancement of clinical care capacity.
RESULTS

Epidemiological investigation
From 10 to 24 July 2013, 1118 cases met the outbreak case definition on South Tarawa (attack rate: 2.3%), of which 103/1118 (9.2%) required hospitalization and 6/1118 died (case fatality rate: 0.54%). Males constituted 566 cases (50.6%), and the median age was one year (mean: 2.9 years; range: zero to 68 years). Most cases (1044/1118, 93.4%) and all deaths were less than five years old; the attack rate among this group was 13% ( Table 1) .
surveillance system that 20 children had presented with severe acute diarrhoea. This potential outbreak was subsequently investigated, and this report describes the outbreak investigation, findings and response.
METHODS
The Kiribati Syndromic Surveillance System, which is part of the regional Pacific Syndromic Surveillance System, was enhanced for this investigation by adding a specific outbreak case definition. All health facilities (two hospitals and 14 community clinics) on South Tarawa reported cases that met the case definition through the existing reporting mechanisms. The outbreak case definition was: "any person presenting to a health facility on South Tarawa with acute diarrhoea and/ or vomiting after 10 July 2013". Health facility staff applied the outbreak case definition along with their routine syndromic surveillance activities for the duration of the outbreak. Health facilities reported the number of presentations, as well as any unusual events (e.g. particularly severe cases or deaths) to the National Health Information Systems Unit (HIS) for collation, analysis and dissemination of information. 
Laboratory investigation
Of the 20 specimens collected, 16 returned a result with 13 (81%) positive for rotavirus. Eight rotavirus-positive specimens were forwarded for genotyping and were all identified as G3P. Tests for other infectious agents returned negative results.
Control measures
The clinical response to the outbreak included:
• providing clinical staff with training on appropriate diagnosis and case management;
The first reported case presented to the emergency department of TCH on 10 July 2013. The number of new presentations peaked on 18 July 2013 and returned to pre-outbreak levels by 24 July 2013 (Figure 2) . Most cases (n = 988; 88.5%) reported suffering acute diarrhoea, and 759 cases (67.9%) reported acute vomiting. Fever was reported in 21 (1.9%) cases.
The majority of cases resided in the villages of Betio and Bairiki at the western end of South Tarawa and Tangintebu and Eita on central South Tarawa. The other 45.4% of cases resided in villages geographically dispersed along South Tarawa (Figure 1; Table 1 ). Note: Some columns may not add up to 100% due to the rounding off of decimal places.
Tabunga et al Rotavirus outbreak response, South Tarawa, Kiribati, 2013 period immediately after the South Tarawa outbreak was reported.
During the outbreak the MHMS issued situation updates once a day to relevant government and nongovernment stakeholders. The updates also formed the basis of public communication messages released by MHMS.
DISCUSSION
This outbreak was the largest diarrhoeal outbreak experienced in Kiribati in five years, with 1118 cases and an incidence proportion of 13%. Rotavirus G3P, a common genotype of rotavirus circulating globally, was implicated in the majority of suspected cases tested. Rotavirus is the most common cause of severe diarrhoeal disease among infants and young children globally and is estimated to be responsible for over two million hospitalizations (mainly for severe dehydration) and 527 000 deaths annually with 85% of deaths occurring in low-income countries, usually due to late presentation to hospital or inadequate capacity to provide appropriate clinical care. 4 Rotavirus is primarily transmitted by the faecal-oral route and may be present in contaminated water.
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The outbreak response caused significant strain on both the clinical and public health systems of Kiribati and raised anxiety among the population; however, it
• implementing a modified triage system at hospitals;
• increasing ward space to accommodate admitted patients and to prevent hospital-based transmission; and
• increasing staff numbers at hospitals by transferring clinical staff from community clinics.
Community clinics extended their hours of operation (with four open 24 hours a day) to enhance health care accessibility. Pharmacy supplies were distributed to all health facilities on South Tarawa.
A health promotion campaign for hand hygiene, environmental sanitation and food safety was conducted through local radio village talks, announcements during church services and in locations where risk of transmission is high (i.e. kava bars, child care centres, primary schools). This campaign continued for approximately three weeks after the number of cases had returned to pre-outbreak levels and was extended to reach outlining islands.
Surveillance was enhanced on atolls neighbouring South Tarawa, with atoll health facilities notified and requested to report patients that met the outbreak case definition. A short-lived slight increase in the number of presentations with acute diarrhoea increased in the Rotavirus outbreak response, South Tarawa, Kiribati, 2013 Tabunga et al together with ORS, for children still breastfeeding. In addition to fluid replacement, children with diarrhoea should continue to be fed during their illness as food intake supports fluid absorption, and helps maintain nutritional status and the body's ability to fight infection. Zinc treatment may be used to help reduce the duration and severity of diarrhoea and hence fluid loss.
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Severely ill children requiring hospitalization should remain under medical supervision until recovered or risk of relapse has passed.
This outbreak highlights the importance of rotavirus as an epidemic pathogen and a potentially important role for rotavirus vaccination as one element in a comprehensive programme to control causes of diarrhoeal disease. In 2009, WHO recommended that rotavirus vaccine be included in all national immunization programmes and considered a priority, particularly in countries with high rotavirus gastroenteric-associated mortality rates; 8 to date, rotavirus vaccine has not been implemented in Kiribati. Given the high rate of infection in low-income countries and reported high level of protection offered by the rotavirus vaccination, consideration of vaccine use is recommended. Rotavirus vaccination is reported to offer 40-90% protection against rotavirus gastroenteritis after one and/or two years of follow up. 8 WHO provides guidelines for the implementation of population-wide rotavirus vaccination.
This outbreak coincided with a mass gathering on South Tarawa, an event that likely affected the spread and severity of the outbreak. The gathering likely changed the outbreak transmission dynamics by increasing the density of the population on the atolls and increasing the chance of poorly handled, cooked or stored food. Health facility staff vacations for the gathering reduced response capacity. In the future, risk assessment to identify and determine the impact mass gatherings may have on health and health systems capacity as well as pre-emptive public health planning is advised.
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was considered effective. The outbreak demonstrated the importance of having strong management structures for public health events, including a designated event commander to oversee response activities and preparedness plans. Having pre-approved and protocoldriven surveillance and response arrangements in place before the outbreak occurred made the response easier to manage. Such arrangements must be easily activated, understood by all involved and adaptable to account for ever-changing situations. The MHMS has invested much effort to develop the national health system's preparedness for public health emergencies. These capacities have been developed to help meet Kiribati's obligations to the International Health Regulations (2005). 6 Reference laboratory testing was facilitated by the laboratory network of the Pacific Public Health Surveillance Network.
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Communication between the event commander and relevant response managers was critical for coordination. The early detection of this outbreak highlighted the role played by early warning syndromic surveillance in Kiribati. Further, the reach of the Kiribati Syndromic Surveillance System (all health facilities on South Tarawa) and the ability to use the system's wellestablished reporting mechanisms meant that enhanced surveillance was implemented quickly across all sites and data were reported to the HIS in a streamlined manner. This greatly enhanced the speed at which data were shared and lessened the burden of data capture and management placed upon staff at the national level. It is noted that as the outbreak case definition was based on presentations to a health facility, the number of cases identified is likely to be less than the true number of people affected.
Mortality from childhood diarrhoea is overwhelmingly secondary to severe dehydration. This outbreak highlights the importance of a systematic and rapid assessment for dehydration followed by either oral or intravenous rehydration, or resuscitation based upon findings. Most cases of childhood diarrhoea can be managed with zinc and low-osmolality oral rehydration solution (ORS), but a small proportion of severely dehydrated children -or children with persistent vomiting -will require intravenous rehydration or occasionally urgent intravenous resuscitation. Breast milk is an excellent rehydration fluid and should be encouraged, We aim to describe the epidemiology of selected vaccine-preventable diseases in New South Wales (NSW) for 2012. Data from the NSW Notifiable Conditions Information Management System were analysed by: local health district of residence, age, Aboriginality, vaccination status and organism, where available. Risk factor and vaccination status data were collected by public health units for cases following notification under the NSW Public Health Act 2010. The largest outbreak of measles since 1998 was reported in 2012. Pacific Islander and Aboriginal people were at higher risk as were infants less than 12 months of age. Notifications of invasive pneumococcal disease (IPD) in children less than five years declined; however, the overall number of notifications for IPD increased. Mumps case notifications were also elevated. There were no Haemophilus influenzae type b case notifications in children less than five years of age for the first time since the vaccine was introduced. Invasive meningococcal disease case notifications were at their lowest rates since case notification began in 1991. Case notification rates for other selected vaccine-preventable diseases remained stable. Vaccine-preventable disease control is continually strengthening in NSW with notable successes in invasive bacterial infections. However, strengthening measles immunization in Pacific Islander and Aboriginal communities remains essential to maintain measles elimination. 
METHODS
The case notification requirements for medical practitioners, hospital general managers and laboratories under the state's public health legislation have been previously described. the NSW Notifiable Conditions Information Management System (NCIMS). Data describing cases in NCIMS were extracted for selected vaccine-preventable diseases according to the date of onset, with 2012 data compared with data for recent years. Rates were calculated using Australian Bureau of Statistics population estimates and are presented as annual rates per 100 000 total population or population in age groups. 3 Risk factor and vaccination status data were collected for cases through public health unit follow-up with general practitioners and other sources such as case or caregiver reports. The incidence of cases were analysed by geographic area of residence. All analyses were performed using SAS Enterprise Guide 6.1 (SAS Institute Inc., Cary, NC, USA) and Microsoft Excel 2010 software (Microsoft Corporation, USA).
RESULTS
Haemophilus infl uenzae type b invasive infection
In 2012, two cases of Haemophilus influenzae type b infection were notified; this was the lowest number of cases notified within the last decade and the first time since the introduction of the vaccine in 1993 that no vaccinated, two had two documented doses of measlescontaining vaccine, 15 had one documented dose only and the remainder did not have documented evidence on the number of doses of vaccine that they had received. Of the 172 cases, two (1.2%) were acquired overseas, 169 (98.3%) were epidemiologically or virologically linked to a Thailand-acquired case (measles virus genotype D8) and one case (0.6%) had no link to an overseas-acquired case.
Meningococcal disease (invasive)
In 2012, 65 cases of IMD were notified in NSW (64 confirmed and one probable [clinical evidence only]) compared with 72 cases notified in 2011; 65 is the lowest number of cases since 1991. Three deaths among cases were notified in 2012 across a wide age range, including one seven-month-old infant, cases were notified in children less than five years of age ( Table 1) .
Measles
There were 172 cases of measles notified in NSW in 2012 compared to 90 in 2011. Of the outbreak associated cases, 12 (7.1%; 5.8 per 100 000 population) were identified as Aboriginal people (Figure 1) 
Mumps
There were 105 cases of mumps notified in NSW in 2012, compared to 68 in 2011. The highest mumps case notification rate was among young adults aged 30-34 years (27 cases, 5.3 per 100 000 population). In NSW, notified cases of mumps are not routinely followed up by public health units.
Pertussis
In 2012, 5838 cases of pertussis were notified in NSW, compared with 13 183 in 2011. One death was reported in an unvaccinated seven-week-old infant from the Illawarra Local Health District. In 2012, 2625 cases (45.0%) were male. Of the 1182 cases aged zero to one 47-year-old and one 85-year-old (all caused by serogroup B). This compares to four deaths in 2011 (all caused by serogroup B).
Of the 65 cases notified in NSW in 2012, a serogroup was recorded for 54 (83.1%) (Figure 2 ). Of these 54 cases, 43 (79.6%) had disease caused by serogroup B infection (for which there was no vaccine), 42.9% of these cases were aged less than five years, 14.3% were aged 15-19 years and 14.3% were aged 45-49 years. For five cases (9.3%), disease was caused by serogroup Y infection; two of these five cases (40%) were aged 85 years or older with others aged between 20 and 49 years of age. For four cases (7.4%), disease was caused by serogroup W135 infection (of these people one was aged one year, two were aged 60-64 years and one at least 85 years of age). Only two cases (3.7%) had disease caused by serogroup C infection, and both were ineligible for vaccination Vaccination data were available for 94% (61 cases) of notifications under the age of five years. Fortyfour (72%) cases were fully vaccinated and 17 (28%) cases were either partially vaccinated or too young to have received their first dose. There were two vaccine failures, and both cases were fully vaccinated and both cases' disease was caused by serotype 19F. Since 1 July 2011, 13-valent pneumococcal conjugate vaccine (PCV-13) replaced 7-valent pneumococcal conjugate vaccine (PCV-7) on the NSW immunization schedule. The PCV-13 vaccine includes protection for additional serotypes 1, 3, 5, 6A, 7F and 19A. The rate of disease in children under the age of five years in NSW after the introduction of PCV-13 declined from 19.0 per 100 000 pre-vaccine (2010) to 12.2 per 100 000 (2012). The proportion of vaccine-related disease fell by 16% post introduction; however, the proportion of nonvaccine-related disease increased by 12% (Figure 3) .
Rubella
In 2012, 10 cases of rubella were notified in NSW compared to 17 in 2011. Cases were aged between 12 months and 46 years. There were no case notifications of congenital rubella.
four years (who are followed up by public health units), 69 (5.8%) were Aboriginal children with 12% missing/ unknown.
Of the 247 cases aged less than 12 months, 157 (63.6%) were infants too young to have received three doses of vaccine (i.e. aged six months or less at onset of illness). Of the 935 cases who were children aged zero to four years, 71 (7.6%) were reported to be not immunized, 24 (2.6%) reported less than three doses of vaccine, and 798 (85.4%) reported three or more doses. Data on vaccine doses were not reported for the remaining 42 (4.5%) cases.
Pneumococcal Disease
In 2012, 583 cases of IPD were notified compared to 524 in 2011 (Figure 3) . Forty-four deaths were identified in 2012. There were no deaths reported in children. Of the 383 cases aged either zero to four years or older than 50 years (age groups which are followed up by public health units), 14 (3.7%) were notified in Aboriginal people among whom case notification rates were significantly higher than in non-Aboriginal people (24.8 and 13.0 per 100 000, respectively). 
Tetanus
One case of tetanus was notified in NSW in 2012. This case resided in the Far West Local Health District and was an elderly female who reported never receiving a tetanus vaccination.
DISCUSSION
Prior to the commencement of immunization, Haemophilus influenzae type b was an important cause of invasive bacterial disease in children. 4 Since the introduction of the vaccine, case notifications have declined substantially. In 2012, there were no case notifications in children aged less than five years for the first time in NSW. Infants should receive a Haemophilus influenzae type b containing vaccine at six to eight weeks, four and six months of age followed by a final dose at 12 months.
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Endemic measles transmission has been eliminated in Australia since 1999. 6 In NSW, outbreaks occur in association with international travel but are usually of limited size and duration. 7 In 2012, an outbreak associated with travel to Thailand resulted in sustained measles of PCV-7. Reductions in case notifications for other age groups are not yet evident. In fact, the overall number of IPD cases increased in 2012 compared with 2011; however, this could be as a result of the severe influenza season experienced by NSW in 2012, as influenza is a risk factor for IPD. 15 Replacement disease with non-vaccine serotypes is already apparent and will need to be monitored for future impact on disease burden.
CONCLUSION
Vaccine-preventable diseases are generally well controlled in NSW; however, high vaccination coverage and timely vaccination for infants and children remain crucial to maintain low rates of disease. While the lack of Haemophilus influenzae type b case notifications among young children for the first time since vaccination was introduced reflected the success of the immunization programme, supplementary initiatives are required to improve adolescent vaccination coverage in specific ethnic populations, particularly people of Pacific Islander background in parts of metropolitan Sydney. Pertussis case notifications have declined; however, vaccination remains strongly recommended for adults in contact with babies too young to be vaccinated. The burden of travelassociated vaccine-preventable diseases highlights the need for travellers to ensure they are appropriately vaccinated before their departure.
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Pertussis transmission is cyclical in Australia with outbreaks occurring every three to four years. 5 The highest number of pertussis case notifications was reported in 2011 (a continuation of the 2010 epidemic period). Case notifications declined substantially in 2012 to the lowest number since 2008 (when a more sensitive test became widely adopted). Vaccination remains the cornerstone of pertussis prevention and control and aims to prevent severe pertussis and deaths which mostly occur in infants less than two months of age. 12 Recent evidence generated in NSW and internationally indicates that adult vaccination is most effective at preventing pertussis in babies when given to women planning a pregnancy or in the third trimester of pregnancy.
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Whooping cough vaccination is strongly recommended for adults in contact with babies too young to be vaccinated.
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In Australia, the number of IMD case notifications continues to decline since the introduction of the meningococcal C vaccine in 2003.
14 The greatest reduction in notified cases of meningococcal disease has been for serogroup C, from 45 cases (29% of those with known serogroup) in 2003 to less than 10 cases annually over the past five years and two cases (4% of those with known serogroup) in 2012. Neither of the two cases of meningococcal C disease was eligible for vaccination in Australia. The number of cases of meningococcal disease associated with serogroup B has also decreased over time but remains the most commonly identified serogroup. The case notifications of other serogroups (W135 and Y) have remained low and stable in recent years. A meningococcal B vaccine has recently been added to the Register of Therapeutic Goods but is not included in the National Immunization Programme Schedule. Given that all meningococcal deaths in 2011 (n = 4) and 2012 (n = 3) were caused by serogroup B disease, there is potential for mortality reduction if parents choose to vaccinate their children.
Following the introduction of PCV-7 in 2005 for children under five years, there has been a reduction in IPD due to these seven serotypes. There was a steady increase in IPD due to other serotypes (predominantly serotypes 1, 3, 6A, 7F and 19A) before the introduction of PCV-13 vaccine in 2011. The overall reduction in IPD in children under five years is however not as significant as the reduction seen in 2005 with the introduction T he 2009 influenza A(H1N1)pdm09 pandemic highlighted the need for disease surveillance to monitor severe respiratory disease to support pandemic preparedness as well as seasonal influenza prevention and control.
1,2 Information generated from this type of surveillance enhances our understanding of how epidemiology and etiology differ between countries and regions of the world. The accumulated data collected in a standard and consistent way will allow rapid assessment for each influenza season and future pandemics within and among countries. system in the southern hemisphere to inform the northern hemisphere countries about newly emerging pandemic or seasonal influenza. 3,4 A surveillance system can provide critical data on the epidemiology, burden, impact, circulating influenza, other respiratory pathogens and effectiveness of influenza prevention and control measures at a time when similar data in the northern hemisphere are not available.
New Zealand is an excellent location for populationbased research with its predominantly public funded health-care system. All New Zealanders are assigned a unique identifier allowing tracking of health-care utilization over time and linkage to multiple databases. Primary-care providers have highly computerized information systems Huang (5) compare surveillance data with the data generated from New Zealand's hospital discharge coding system; and (6) describe any possible increased risk of influenzarelated hospitalization.
IMPLEMENTATION OF THE SURVEILLANCE SYSTEM
Population under surveillance
All residents from ADHB (central Auckland) and CMDHB (east and south Aukland) were under surveillance. Cases were reported from Auckland City Hospital and the associated Starship Children's Hospital and Middlemore Hospital and the associated Kidz First Children's Hospital. These four hospitals serve all residents of ADHB and CMDHB, have emergency departments and inpatient general and speciality medical services and provide all inpatient care for acute respiratory illness. The age, ethnicity and socioeconomic distribution of the urban population of 838 000 under surveillance were broadly similar to the New Zealand population ( Table 1) .
Case defi nition
Cases included in the surveillance were overnight inpatients with suspected respiratory infections. An overnight admission is defined as: "A patient who is admitted under a medical team, and to a hospital ward or assessment unit." 7 These cases were further identified as those meeting the SARI case definition and those not meeting the SARI case definition (non-SARI). All SARI cases and a subset of non-SARI cases were enrolled.
and patient records with detailed demographic, risk factor and immunization information. The New Zealand population is extremely well characterized regarding demographic structure, particularly by ethnicity and socioeconomic status. Indigenous Maori and Pacific peoples (collectively about 20% of the population) are particularly vulnerable to influenza and other respiratory infection-related hospitalizations.
3,5
In . SHIVERS, the largest and most comprehensive influenza research initiative in the southern hemisphere, aims to: (1) understand severe acute respiratory infections; (2) assess influenza vaccine effectiveness; (3) investigate interaction between influenza and other respiratory pathogens; (4) ascertain the causes of respiratory mortality; (5) understand non-severe respiratory illness; (6) estimate influenza infection through a serosurvey; (7) determine influenza risk factors; (8) study immune responses to influenza; and (9) estimate influenza-associated health care and societal economic burden and vaccine costeffectiveness.
6
A major component of the SHIVERS project is to conduct hospital-based surveillance for severe acute respiratory infections (SARI). This report describes the implementation of this hospital-based surveillance system and provides some preliminary results from the first influenza season of its operation.
PURPOSE OF THE SURVEILLANCE SYSTEM
The specific aims of the hospital-based surveillance are to:
7
(1) establish active, prospective, continuous, population-based surveillance for hospitalized
• onset within the past 10 * days, AND
• requiring inpatient hospitalization.
* Note: onset within the past seven days was used in the 2012 study protocol.
Expected number of cases
The discharge data for hospitalized patients in ADHB and CMDHB during the period 2006-2010 showed that the average annual number of overnight respiratory disease admissions (ICD-10 J00-99) was 9431 and influenza and pneumonia and acute lower respiratory tract infections (ICD-10 J09-22) was 5033 ( Table 2) . Thirty-six per cent of these admissions occurred for children under 15 years. Based on an average annual increase in respiratory disease admissions of 2.6% from 2006 to 2010, it was expected that the number of respiratory disease hospitalizations would increase by ~10% in 2012. Therefore, it was estimated that in 2012, 10 374 patients (ICD-10 J00-99) and 5537 patients (ICD-10 J09-22) would be admitted overnight with respiratory diseases.
While it was difficult to accurately predict the expected number of annual SARI cases based on discharge data, an early study in the Starship Children's hospital indicated that approximately 50% of the preschoolaged children with a discharge diagnosis of pneumonia or bronchopneumonia met the WHO case definition for pneumonia. 8 The ADHB laboratory data during 2010-2011 showed that 15.2% (175/1145) of respiratory specimens were positive for influenza virus.
9
An average of 5500-10 000 annual cases of hospitalized respiratory diseases with 50% meeting the WHO SARI case definition would result in ~2800-5000 hospitalized SARI cases. Based on the ~10% positive detection rate, about 280-500 laboratory-confirmed influenza cases would be expected among these hospitalized SARI patients.
Case ascertainment and data collection
Case ascertainment followed a surveillance algorithm. The presence of the components of the case definition was determined by reviewing clinicians' admission diagnoses and interviewing patients. Records of all acutely admitted patients were reviewed daily to identify The WHO SARI case definition was used for all age groups:
2
An acute respiratory illness with:
• a history of fever or measured fever of 38 °C, AND
• cough, AND US CDC's real-time RT-PCR for non-influenza respiratory viruses was performed for respiratory syncytial virus, parainfluenza virus 1-3, human metapneumovirus, rhinovirus and adenovirus.
13,14
Respiratory bacteria
Sampling and testing for respiratory bacteria was based on the hospital clinical management and diagnostic protocols.
Urinary antigen tests (a rapid immunochromatographic test) from Binax (Auckland, New Zealand) were used for all strains of Streptococcus pneumoniae and Legionella pneumophila serogroup 1.
any overnight inpatient with a suspected respiratory infection. These patients were categorized into one of 10 admission diagnostic syndrome groups. Research nurses interviewed these patients, documented the components of the case definition that were present and differentiated patients into SARI and non-SARI cases.
A case report form for each assessed patient captured patient demographics, presenting symptoms and illness, pre-hospital health care, medication usage, influenza vaccination history, co-morbidities, disease course and outcomes, epidemiological risk factors and laboratory results.
Clinical specimens were taken from all SARI and some non-SARI patients (for clinical management purposes) (Figure 1) . The preferred respiratory specimens for adult and paediatric patients were nasopharyngeal swabs and nasopharyngeal aspirates, respectively. Where possible, at least one lower respiratory tract sample (tracheal aspirate, bronchial wash or bronchoalveolar lavage) was collected from all ventilated patients.
Laboratory component
Infl uenza and other non-infl uenza respiratory viruses
The ADHB laboratory and ESR used US-CDC's real-time RT-PCR protocol for influenza virus. calculation for population-based incidence for SARI and associated influenza cases by overall and stratified population (age, sex, ethnicity and socioeconomic status) for the ADHB and CMDHB population (2006 census data). This also allowed calculation for proportion of SARI and associated influenza cases, including ICU admissions and deaths, by overall and stratified patients among all acute admissions. An acute admission is an unplanned admission on the day of presentation at the admitting health-care facility. Admission may have been from the emergency or outpatient departments of the health-care facility, a transfer from another facility or a referral from primary care.
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CMDHB
Weekly reports during May-September and monthly reports during October-April were produced.
Annual reports described epidemiologic, clinical, virologic/microbiologic characteristics, risk factor analysis of SARI and associated influenza and other 
Data analysis and dissemination
The total number of all hospital acute admissions and assessed and tested patients, including ICU admissions and deaths and census data, were collected. This allowed SARI surveillance is limited in identifying influenza virus-infected patients with atypical clinical presentations (respiratory and non-respiratory). Influenza infection can lead to more severe illness and complications such as primary viral pneumonia, secondary bacterial pneumonia, cardiac complications and neurological complications. Influenza infection can also cause exacerbations of underlying diseases such as chronic lung disease or cardiovascular disease. Some of the complications and exacerbations may occur after typical influenza-related clinical symptoms have resolved, and influenza infection may not be suspected as a cause in these complications.
SARI cases and a proportion of non-SARI cases
SARI surveillance can characterize sociodemographic risk factors (age, sex, ethnicity and socioeconomic deprivation) as the distribution of these characteristics is well defined in census data in New Zealand. For other more specific risk factors, there are limited data available on their distribution in the population. As SARI surveillance is a case-finding respiratory pathogen cases, and antigenic, genetic and antiviral characterization of influenza viruses.
Ethics
Ethics approval was obtained from the Northern A Health and Disability Ethics Committee (NTX/11/11/102 AM02). Written consent is not necessary for non-sensitive data from routine in-hospital clinical management and diagnostic testing. Verbal explanation of the reason for additional information and its use was given to each patient, consistent with the New Zealand Code of Health and Disability Services Consumers' Rights (Right 6: Right to be fully informed).
PRELIMINARY RESULTS
From 30 April to 30 September 2012 there were 59 124 acute admissions to ADHB and CMDHB hospitals. A total of 4417 (7.5%) patients with suspected respiratory infections were assessed. Of these, 2023 (45.8%) met the SARI case definition. Of the 1430 SARI cases from whom nasopharyngeal specimens were collected, 324 (22.7%) had influenza viruses. A small proportion of influenza-positive cases (7.1%, 21/294) were identified from patients with onset in the past seven to 10 days, so the case definition was expanded to onset within the past 10 days for subsequent study years (2013) (2014) (2015) (2016) . A small proportion (8.8%, 37/419) of influenza-positive cases was from non-SARI cases tested for clinical purposes.
DISCUSSION
Value of SARI surveillance
Hospital-based SARI surveillance has been implemented and fully functioning in New Zealand since 30 April 2012. WHO is encouraging Member States to establish SARI surveillance that meets WHO global standards.
2 To our knowledge, New Zealand is among the first developed countries to do this, providing better understanding of the epidemiology, transmission and impact of influenza locally and globally.
New Zealand's existing hospital-based disease surveillance is well suited to strategic surveillance functions. 16 However, such systems are not suited to control-focused surveillance where it is necessary to identify and respond in a timely manner to individual surveillance for hospitalized inpatients, it is limited to quantify the impact of these specific risk factors for SARI-related influenza infections without their baseline distributions. Consequently, it is necessary to identify a suitable comparison/control population. During 2013, a hospital-based control population without respiratory illness will be added to investigate specific risk factors for influenza and other respiratory diseases.
The case report form captures information by interviewing patients/caregivers through their recall, which generates bias. An important example is influenza vaccination status, which is crucial for estimating vaccine effectiveness. The Ministry of Health in New Zealand plans to add influenza vaccination to its national immunization register in 2014, providing more accurate vaccination history for SARI cases than patient/caregiver recall.
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The SHIVERS project is funded by US CDC (1U01IP000480-01) S ince late 2013 through March 2014, Japan experienced a rapid rise in measles cases. Here, we briefly report on the ongoing situation and share preliminarily findings, concerns and challenges and the public health actions needed over the coming months and years.
Measles is a notifiable disease in Japan based on nationwide case-based surveillance legally requiring physicians to report all clinically diagnosed and laboratory-confirmed cases within seven days, but preferably within 24 hours. unlikely to be differentially associated with importation status or with temporality and thus unlikely to alter our qualitative interpretation. Although clinicians may have tended to suspect measles for those with overseas travel, the fact that the recent increase was mostly due to cases without such travel supports the notion of a true increase due to ongoing locally acquired transmissions.
The measles situation in Japan warrants both timely and sustained public health response. Continued vigilance for imported cases is imperative, and at the same time there is a need to be alert against secondary transmission and respond rapidly to each suspected case. With Japan's announcement in 2013 easing visa requirements for visitors from South-East Asia 12 and with Tokyo's Haneda Airport increasing international flights,
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the risk of importation will increase. Thus, sustained and routine measles vaccination, with high coverage to maintain herd immunity is essential. Travellers overseas should also ensure that they are vaccinated to prevent importation in the first place. MR vaccine is the ideal strategy to prevent infection from both viruses and prevent potentially severe outcomes such as measles encephalitis and congenital rubella syndrome. Japan's National Institute of Infectious Diseases, Ministry of Health, Labour and Welfare and other partners are actively communicating these key messages via the Internet, television and newspapers to the general public and to the medical and public health communities. overseas-acquired cases rose and then declined during these respective periods, the rate for locally acquired cases continued to rise. Thus, while the recent increase began with overseas-acquired cases, the majority of the latest cases, also genotype B3, likely emerged as ongoing, locally acquired transmissions (Figure 1) . In addition to family clusters, at least 22 cases were believed to have been infected nosocomially, and schoolassociated transmissions also emerged. Similarly, further transmissions from overseas-acquired cases associated with travel to the Philippines have been reported from the United Kingdom, 8 the United States, 9,11 and in the Mediterranean.
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Notably, among the 183 cases, 146 (80%) had either no or unknown history of measles vaccination. While nearly a quarter of the affected were aged one year or below (those not yet ready for vaccination and with waning maternal immunity), the large number of unvaccinated older paediatric and young adult cases are believed to have contributed to the ongoing transmission. Our preliminary findings point toward both the relative overall effectiveness of measles vaccination and that pockets of unvaccinated/susceptible populations remain, sustaining transmission following importation.
While there are limitations in the reported surveillance data, including potential underreporting and misdiagnosis, such missing or misclassified cases are Japan is responding to a challenging measles situation and is about to enter its historic peak season in the spring. The current situation highlights the importance of both rapid response and routine public health activities. These messages should not be lost, especially at these opportune times. We are actively communicating with our fellow public health and medical practitioners to share timely measles information and reemphasize the importance of MR vaccination.
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